SUMMARY Temporal lobe structure has been assessed by magnetic resonance imaging in groups of patients with schizophrenia (n = 21) bipolar affective disorder (n = 20) and normal controls (n = 21). In the temporal lobe area a significant (p < 0.05) diagnosis by side interaction was present, the area being less on the left than on the right side in patients with schizophrenia in contrast to findings in the two other groups. Lateral ventricular and temporal horn area did not distinguish the groups as a whole. However, there was a significant (p < 0-05) relationship between lateral ventricular area and poor outcome, and in an analysis confined to males, patients with schizophrenia (n = 15) were found to have significantly (p < 0-05) enlarged temporal horns.
Computed tomography has demonstrated that some patients with schizophrenia have enlargement of the lateral cerebral ventricles.`-3 A study of post-mortem brains collected at Runwell Hospital (the Runwell I series) in which brains from schizophrenic patients were compared with those from affectively ill patients4 confirmed the finding of reduction of brain substance in schizophrenia but found the most striking differences lay in the temporal lobe. The inferior horns of the lateral ventricle were significantly larger and the width of the parahippocampal gyrus significantly less in the schizophrenic patients. In a further study' brains of patients with schizophrenia were compared with normal controls (the Runwell II series). From an initial sample of 56 patients and 56 age-matched controls, brains were excluded if they showed evidence of previous surgery, or significant Alzheimer type or vascular change on histological examination, to give a final sample of 19 schizophrenic patients and 23 controls. The increased size of the lateral ventricles in the schizophrenic patients became increasingly prominent posteriorly and was greatest in the inferior segment (temporal horn) where there was an increase of 80% (p < 0 005).
There has been an accumulation of evidence supporting an association between schizophrenia and temporal lobe abnormality. In an extensive review of the literature Davison and Bagley6 concluded that there was an association between temporal lobe lesions and schizophrenia. Higher rates of schizophrenia have been found in individuals with temporal lobe epilepsy."'" A loss of neuropeptides in the temporal lobe has been found in some schizophrenic patients. '2 13 The area of the inferior (temporal) 
Discussion
This study has shown differences in temporal lobe structure between schizophrenic patients and comparison groups of manic depressive patients and normal controls. From figs 1 and 2 it is evident that manic depressive patients closely resemble normal controls. The differences between the schizophrenic patients and the others, although significant, are not striking and the difference relating to temporal horn size is confined to male subjects. The differences are less than in our previous post-mortem study.5 Without covariation for age or brain size the increase in temporal horn size in schizophrenic patients in this study is 42% on the left and 26% on the right. In the earlier postmortem study5 the increase was 80%. Possible differences for this lesser difference must be considered. Firstly, it should be noted that the method of assessment is different. In the post-mortem study the area of the temporal horn was assessed radiologically from the lateral aspect; in the present study it is assessed in coronal section. Secondly, there may be differences in the populations of both patients and controls. In the present study the controls were selected from the staff of the department. Our choice of control group was constrained by the limited acceptance of MRI due to the enclosed situation of the subject during the procedure. It was difficult to recruit female subjects to the study which concerned 19 females and 43 males. The control groups did not differ in age from the patients but the female schizophrenic patients differed markedly in educational attainment from the more highly educated female control group. While there were no significant differences between the groups in total brain area the tendency of the female controls to have smaller brain areas and larger right lateral ventricles was not expected; the possibility that this small and atypical control group has been inappropriate must be considered. The fact that schizophrenic/control differences in brain area and lateral ventricular size were not demonstrated is perhaps not surprising in view of the fact that significant differences of this nature have tended to be established in larger samples or in older subjects.'4 Nonetheless this lack of a general increase in lateral ventricular size in a study in which it was possible, in the male patients, to establish enlargement of the temporal horns of the lateral ventricles, offers some support for the idea that schizophrenic control differences are more prominent in the temporal lobe.5
The limited age range of the patient group was selected so that age effects upon the results would be minimised. This does mean that they were many years younger than the patients in the post-mortem study5 who had in general died in their 7th and 8th decade.
Aside from the question of age the samples in the two studies are likely to have differed in severity. The patients in the present study were certainly severely affected by schizophrenia and this is illustrated by their impairments in terms of self care and social liability (table 1) but the patients in the post-mortem study were selected by the fact that they were so severely affected that they could not be discharged, and died in hospital. While some of the schizophrenic patients spend much of their lives as in-patients and it may be anticipated that their illness will run as malignant a course as that of the patients in the postmortem study, this is unlikely to be true of all of them. It should be noted that in the present study the social impairments of the female patients were as severe as those of the male patients (table 1) . Although some studies have shown that a poor outcome is less characteristic of schizophrenia in female patients than in male2223 this did not apply to the female patients selected for this study and thus could not be advanced as a possible explanation for the lack of difference in temporal horn size found in the female subjects. The significant association between poor outcome and increased ventricular size suggests that more striking stuctural differences might have been found in a more severely impaired population. For patients of this age group and of this duration of illness, however, the impairments in this sample were severe; some chronic deterioration of function is a feature of each of the patients with schizophrenia in this study. The question of whether the structural brain changes found in some schizophrenic patients represent a progressive process or are due to a developmental defect is an important one which has yet to be resolved. 24 The difference between the temporal horn enlargement found in this investigation and that in the post-mortem study could be considered as evidence that these changes are progressive.
The laterality aspects of these findings are of some interest. As noted above the temporal horn enlargement on the left is 42% while that on the right is 26%. The significant diagnosis x laterality interaction in terms of temporal lobe size reflects the smaller left temporal lobes in the schizophrenic patients. A body of evidence from studies of temporal lobe epilepsy" "' suggests an association between abnormality of the temporal lobe of the dominant hemisphere and the development of a schizophreniform psychosis. In our post-mortem studies there is evidence for an association between schizophrenia and the left side of the brain. In the Runwell I series4 the difference in affective patients was significantly (p < 0 02) greater on the left side of the brain; in the Runwell II series' temporal horn enlargement in patients with schizophrenia by comparison with normal controls was significantly greater (p < 0.001) on the left side of the brain. No such assymetry was seen in the temporal horn enlargement associated with Alzheimer type dementia. The present finding of an interaction between side and diagnosis in temporal horn area adds to the evidence that cerebral asymmetries are relevant to the disease process in schizophrenia.
In conclusion this study showed significant if modest differences in temporal lobe structure between schizophrenic patients and controls and these related to the left hemisphere. The findings are relevant to the important question of whether or not the structural changes in the brain in schizophrenia are progressive, but they may be interpreted in two ways. On the one hand comparison of the rather modest changes in temporal horn area in the present study with the more striking findings in our post-mortem study5 suggests, if the patient populations are comparable, an element of progression. On the other hand, the fact that there are differences in temporal lobe area between schizophrenic patients and the comparison groups suggests that some of this change may be present early, that is that it represents developmental arrest rather than neuronal degeneration. 
